Objective: Healthcare workers (HCWs) are at risk for occupational injury associated with contaminated blood and body fluids. This study aims to examine the frequency and type of occupational injuries and to determine best practices after exposure.
INTRODUCTION
Healthcare workers (HCWs) are at risk for penetrating injuries and contact with contaminated blood and body fluids. Such injuries are more likely to result in infections including hepatitis B virus (HBV), hepatitis C virus (HCV), and human immunodeficiency virus (HIV) that are transmitted via blood and might lead to serious or fatal consequences. Each year an average of three million percutaneous injuries are reported among 35 million HCWs around the world. [1] [2] [3] The American National Institute for Occupational Health and Safety (NIOSH) has reported that 600,000-800,000 needle-stick or other percutaneous injuries occur annually.
1 The risk appears to be higher in developing countries due to higher rates of blood-borne infections.
Occupational contact occurs as a result of percutaneous (contact with needle and penetrating devices) or mucocutaneous injuries (contact with blood and other body fluids inside the eyes, mouth, and nose) or exposure to previously injured surfaces, blood, and other body fluids. The risk of infection varies based on the type and frequency of contact, amount of blood during contact, type and amount of virus in the blood, as well as the disease prevalence and the immunity of HCWs. 4, 5 This study aimed to determine the conditions that led to contact with contaminated blood and body fluids by HCWs and their practice after contact at Haydarpaşa Teaching Hospital through a questionnaire. It has been suggested that knowledge about occupational injury rates among HCWs and identification of the causes may contribute to establishment of post-exposure medical practices as well as to reconsiderations of prevention and control precautions, and therefore reducing injury rates.
METHODS
The study was conducted at Haydarpaşa Teaching Hospital in December 2010. Standard prepared questionnaire forms were completed during faceto-face interviews with doctors, nurses, student nurses, cleaning staff, and laboratory technicians. Interviewees were asked whether they were exposed to contaminated blood and body fluids, type of exposure, reason for exposure, and department of exposure and post-exposure practices. Responses of HCWs to the questionnaire were entered into a computer database. Among a total of 350 HCWs that were interviewed, 300 (85.7%) answered the questions. The mean age of interviewees was 30.3 ± 7.2 years (range 16-53 years). Two hundred of them were females (66.6%) and 100 were males (33.3%). The distribution of interviewees based on their profession was as following: 125 (41.6%) nurses, 96 (32%) physicians, 36 (12.0%) cleaning staff, 23 (7.6%) student nurses, and 20 (6.6%) laboratory technicians. Blood and body fluids were present at the time of injury in 175 (58.3%) of those interviewed. In the last year, 45 HCWs (15%) have had injuries induced by infectious materials. The most common type of injury in HCWs was found to be needle-stick injuries (Table 1) . The number of personnel injured during the recapping of the needle was 100 (57.1%) and 64 (64%) of them indicated that the needle should be recapped. Following exposure to injuries, the majority of healthcare workers illustrates (69.7%) cleansed the injury site with soap and water ( Table  2) . Physicians had significantly lower injury rate (p=0.004), while nurses had statistically significantly higher rates (p=<0.001). When the departments were compared HCWs in the departments of internal disease had significantly lower rate of injury (p=0.017), although those in surgical departments and those in emergency room had statistically significantly higher rate of injury (p=0.045) and (p=0.043), respectively (Table 3) . Among 175 HCWs exposed to blood and body fluids, 54 (30.8%) reported that they had sustained an injury. In 10 injuries where the source patient was hepatitis B virus antigen (HBs Ag) positive, it was determined that all of injured staff had been vaccinated against hepatitis B. There were five injuries where the source patient was positive for antihepatitis C virus (anti-HCV) and four injuries where the source patient was positive for anti-HIV-positive; one of the source patients was determined to be both HIV and HCV positive. These injured HCWs reported their injuries and infection specialists did their follow-ups and treatments. We determined that 27 nurses (50%) (p=0.882), nine doctors (16.6%) (p=0.126), eight cleaning staff (14.8%) (p=0.448) seven laboratory technicians (12.9%) (p=0.162), and three nursing students (5.5%) (p =0.831) had reported their injuries. The difference in terms of profession of reporting HCWs was not statistically significant. Among 121 HCWs that did not report their injuries, 75 (61.9%) indicated that they had thought there was little risk of transmission, while 46 (38.0%) indicated that they had been busy.
Two hundred twenty-eight HCWs (76%) had been vaccinated against hepatitis B. In nine (3.0%) of them the vaccinations were being continued, two (0.6%) had immunity, and three (1.0%) were found to be carriers of hepatitis B.
When we evaluated all HCWs (those who reported their injuries and those who had not) in terms of source patients that they had been exposed to, we determined the following: 32 patients (18.2%) were hepatitis B antigen positive, 15 (8.5%) were anti-HCV positive and 4 (2.2%) were anti-HIV positive. In injuries where the serology of the source patient was positive, no HCWs had HBV, HCV, and HIV transmission detected after contact.
DISCUSSION
The causative agents transmitted by blood constitute a serious occupational risk for HCWs. The transmission of these pathogens affects psychology as well as motivation of staff and is an economic burden. Injury rates throughout the careers of HCWs were reported to be 79.5%, 73%, and 58% by Sharma et al., Kermode et al., and Karauzum et al., respectively.
6-8 The injury rate was 58.3% in our study, similar to those reported in the literature. In all cases, the injury rates are high. Reduction in occupational injury is possible with the control and implementation of prevention methods. Hospitals must increase training and ensure continuity in training and safety measures regarding this subject. Behavioral changes acquired by training and the implementation of changes in the working-occupational-professional life will lower the rates of injury.
Injuries during needle re-capping and injuries while disposing waste are among the leading causes of needle-stick injuries, despite being preventable.
8
In our study, 6.2% of occupational exposure happened during waste collection; among 100 HCWs that were injured during re-capping the needle, 64 indicated that needle should be re-capped. Preventive procedures such as re-capping the injector needle after using or disposing the needle into medical waste are very simple, but when not implemented could harm personnel. Therefore, education, raising awareness, and inspection are essential.
The likelihood of contact with contaminated blood and body fluids varies from one to another department.
2,9,10 Rele et al. reported that employees in surgical units have contact with contaminated blood and body fluids three times more often than employees from other departments. 11 In our study we also determined that a significantly higher number of injuries occurred in the emergency room and surgery department, while there was a significantly lower number of injuries in the internal disease units. The higher the number of injuries caused by penetrating devices, the more frequent the interventional procedures and contact in surgical units. HCWs in surgical departments perform intervention more often and sometimes must perform procedures expeditiously due to severity of condition or high number of patients. However, our survey draws attention to the fact that carelessness of the staff makes up the leading cause of injury, rather than the urgency of the condition or the number of patients.
Another important problem is that HCWs often do not report occupational injury. O'Connor et al. determined that 53% of notifications were due to penetrating injuries. 12 Haiduven et al. surveyed 549 individuals, 45% of whom said that they had no injury, 30% reported an injury, and 26% stated that they did not report their injuries. 13 In the same study, the reasons for not reporting the injury were as following: HCWs thought that the injury was caused by a sterile instrument (39%), the risk was low (26%), they were too busy (9%), and they were discontent at follow-up (8%). In our study, only 30,8% of healthcare providers reported their injuries. Nurses comprise the group who are most frequently exposed to occupational injury and report incidences.
14, 15 In case of injury, it is necessary to test the serology of the source patients and to implement the postexposure prophylaxis in accordance with the immunity of the injured HCW. In our hospital, infection control nurses register penetrating injuries, and infectious diseases specialists assess injured HCWs and source patients. HCWs undergo prophylaxis and are followed-up, when needed.
Our country appears to be moderately endemic according to HBsAg seroprevalance, increasing the likelihood of exposure to HBV among HCWs in case of injury. 16 Among HCWs, the rate of vaccination against HBV varies from 40-86%. [17] [18] [19] As a result of immunization practice carried out in our hospital, the rate of anti-HBs has been determined to be 76%. Although medical staff has a high risk of encountering virus, it is possible to avoid HBV through post-exposure prophylaxis. For this reason, HCWs should be vaccinated against HBV at the beginning of their professional life before they start seeing patients.
There were a few limitations of our study. The equipment use during exposure and the length of spent time as a profession were not interrogated in our study. Transmission of the pathogenic microorganisms to HCWs is likely to occur through impaired mucosal integrity or eye. 20 Standard precautions include wearing gloves as well as protective glasses and masks, taking account of a splash of the body fluids. Besides training, the length experience gained is of great importance in improving compliance with these measures. The clinical experience shows that it is possible to avoid exposure through simple measures.
In conclusion, every contact with contaminated blood and body fluids constitutes a risk for HCWs. In our study, more than half of HCWs had occupational exposure, and most of this exposure was determined to be needlestick. In order to reduce the risk of transmission of HBV, HCV, and HIV, medical staff should approach patients with caution, bearing in mind that the blood and body fluids might be contaminated, that they should not recapping needles, and that they should dispose of medical waste in accordance with the rules. In addition, all HCWs should be vaccinated against the HBV and report any injuries.
